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TITLE: TELEPHONE REMOTE-CONTROLLED CABLE TELEVISION 
INTERNET SYSTEM 

ABSTRACT 

5 A telephone remote-controlled cable television 
internet, mainly use of pushbuttons of a push button- 
type telephone at a cable television subscriber's end 
to simulate functions of a computer mouse or a computer 
keyboard to remote-control via the telephone network 

10 an Internet main unit at a cable television provider's 
end so as to acquire Internet resources around the world. 
Display screen signals of the Internet main unit are 
modulated at the cable television provider's end and 
are transmitted via" a cable television network to the 

15 subscriber's television set. If a cable television 
company has this system installed, subscribers of that 
company will only have to use his telephone and 
television sets to enjoy the global information service 
on the Internet in the same way as using personal 

20 computer equipment and modems. 

1 . BACKGROUND OF THE INVENTION 

The Internet was the hottest topic in the global 
information world last year. A large number of 
information experts believe that the Internet will be 

25 the catalyst for the global information highway. At 

present, the Internet is regarded as the most 
inexpensive way for developing countries to access the 



global information system. However, due to 

telecommunications monopoly policies and opposition by 
some governments, the Internet is still quite costly 
or unable to penetrate into some districts. According 
to estimates, at present, a total of three million 
computer systems in over 146 countries around the world 
can receive the data retrieval services provided by the 
Internet every day. There are over 31 million Internet 
users, and the number is increasing at an astonishing 
speed. 

We, living in the twentieth century, absolutely 
cannot avoid the influences of the Internet. From 
education, academic research, shopping, entertainment, 
travel, traffic, ^ finance, arts, news, to 
telecommunications, excellent convenience and 
practicality can be achieved through Internet access. 
Regrettably, although modern people have seen an 
Internet page, heard about Internet news, and talked 
about Internet topics, most of them do not have the 
experience of accessing the Internet to see what it 
really is. This is because one must have some basic 
equipment in order to access the Internet. Apart from 
applying for an Internet account, one needs to have 
hardware equipment, such as a personal computer and a 
modem. In addition, it requires an expert's guidance 
in order to learn to operate the Internet as one wishes. 

An important fact is that most people will not spend 



a budget of from fifty thousand to one hundred thousand 
(NT) dollars to buy an Internet -ready computer and 
related equipment in order to have a glimpse of the 
charms of the Internet. This is the major reason why 
5 the number of Internet users in' a country is large where 
the number of personal computers is also large. In 
other words, the development of the Internet is 
certainly restrained by the popularity of personal 
computers. Fortunately, the present invention aims to 

10 overcome such restraint. Ordinary people, as long as 
they are cable television subscribers , can use their 
telephone and television sets at home to connect to and 
retrieve all the information services of the Internet 
without the need to buy a personal computer. 

15 Cable television service in Taiwan is a newly 

developed high-tech wideband broadcasting medium. 
According to statistics, over 70% of the residences 
have cable television services. In the past, cable 
television service providers made do with what was 

20 available in terms of techniques and . modes of 
management. With the implementation of the Cable 
Television Law and cable television technical 
regulations, cable television will develop into a 
two-way interactive broadband service network in the 

25 future. Many key broadband interactive network 
techniques, for instance, video servers at the 
provider's end or set top boxes and cable modems at the 



end-user's end, are being aggressively developed and 
tested. However, other than hardware techniques, many 
more people care about the kinds of two-way interactive 
services that can attract cable television subscribers 
to spend money thereon. Up to the present, using the 
cable television network to provide Internet on-line 
service is one of the most practical service items. 
According to the interactive service system experiment 
named ©HOME by the largest cable television company in 
the United States, TCI, the Internet on-line service 
now provided thereby on its latest two-way interactive 
cable television network can collect from US$30 to 
US$50 from each subscriber depending on the 
subscriber's use conditions. Such data service fees 
can be said to be the latest and the most certain source 
of income for cable television service providers. 
Despite the facts that TCI employs a true cable 
television two-way network to provide service for a 
plurality of subscribers to access the Internet, and 
that the system of the present invention, by using the 
telephone network as a path for signal selection, only 
permits subscribers to use the system one at a time in 
the most economical way, the effects of the role played 
by the system of the present invention in educating 
subscribers and promoting Internet services are very 
outstanding and clear. 

Of the numerous benefits provided by the Internet, 



promotional advertisements are a very important item. 
If the broadband and multi -channel features of cable 
television are to be used properly, an Internet channel 
exclusive for the system of the present invention can 
be opened so that, aside from providing subscribers 
with dial-up links to the Internet, the system of the 
present invention can make the best use of free channel 
time for Internet instruction and application classes 
as well as commercials . A bulletin board exclusive for 
a regional cable television network can even be 
available for subscribers to share an exclusive world 
of Internet discussions. 

To sum up the aforesaid, the background of the system 
of the present invention is very strong, and the objects 
of the present invention are clear. At this time when 
modern people are in great need of the Internet, the 
system of the present invention meets the public's 
demand to know and learn to use the Internet in the most 
economical and cost-effective way, while providing the 
cable television servers with a new service item and 
a hidden gold mine ready to be explored. We, in the 
cable television business , have complete confidence in 
the functions and applications of the system of the 
present invention, and are full of expectations for the 
benefits proper use of the system of the present 
invention will bring. 



2. DETAILED DESCRIPTION OF THE INVENTION 

In order to enable the Examiner to appreciate the 
features and industrial utility of the present 
invention, the present invention will be described in 
detail as follows by way of concrete examples with 
reference to the accompanying* drawings : 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is diagram illustrating the architecture 
of a telephone remote-controlled cable television 
Internet system of the present invention. 

Figure 2 is a functional block diagram of a signal 
converter of the present invention. 

Figure 3 is a functional block diagram of a 
multi-frequency dual-tone decoder of the present 
invention. 

Table 1 is a signal conversion look-up table of the 
present invention . 

Figure 4 is a flowchart of an internal program of 
a microprocessor of the present invention. 

Figure 5 is a diagram illustrating the application 
architecture of the system of the present invention. 

Reference is made to Figure 1, which is a system 
architecture diagram of the telephone remote- 
controlled cable television internet system. As shown, 
the present invention mainly includes a telephone set 



11 and a television set 13 at a subscriber's end, a 
telephone network 14 and a cable television network 15 
of a transmission network portion, and an Internet 
main unit 16, a program switching device ID, other 
program sources 1C, modulator devices and mixers IF at 
a cable television provider' s end. 

Before giving a detailed description of the 
operation of the system of the present invention, we 
first of all explain briefly the elements and circuits 
shown in Figure 1 as follows: 

Subscriber's end: This term refers to the residence 
of a cable television subscriber. 

Transmission network: This term broadly refers to 
transmission of electrical signals from relevant 
equipment in one place to that in another. Telephone 
networks and cable television distribution networks 
are examples of the transmission network. 
Cable television provider's end: This term refers to 
equipment for receiving, processing, and transmitting 
cable television signals or cable broadcast signals for 
broadcasting to the distribution network, and location 
of the equipment . 

Telephone set 11: This term refers to push button- 
type telephones widely used by the public. 
Channel selector 12 : This is a circuit device for 
altering signal frequencies. For old television 
models that do not offer a full-channel selection, the 



receiving channel is Channel 13. The major function 
of the channel selector is to convert any one of the 
many cable television program channels into the 
frequency of Channel 13 for television reception. For 
the advanced full-channel televisions of today, there 
is no need for a channel selector. 

Television set 13: This term refers to a television set 
used in the home . In the system of the present invention, 
it is also used as a screen for displaying Internet 
information . 

Telephone network 14: This term refers to the ordinary 
dial-type telephone switching network, which provides 
point-to-point voice communications. In the system of 
the present invention, control signals to operate the 
Internet main unit as generated by the subscriber's 
operation of the telephone push buttons are transmitted 
via the telephone network to the main unit at the 
provider ' s end . 

Cable television distribution network 15: This term 
refers to a cable network and equipment connecting the 
provider's end with the subscriber. In the system of 
the present invention, the distribution network is used 
to transmit screen information of the Internet main 
unit to the television set in the subscriber's home. 
Internet main unit 16: This is an industry-grade PC 
plus peripheral circuit equipment, including a signal 
converter 17, a video signal overlay card 19, and a 



telephone modem 1A. Its major function is to connect 
the cable television subscriber to the Internet, and 
to send the Internet screen displayed on the PC's 
monitor to the program switching device and to the 
modulator and the mixer to be further transmitted via 
the cable television network to the subscriber's 
television screen . 

Signal converter 17: This is a signal conversion 
circuit that can convert signals selected by the 
subscriber via the telephone push buttons into 
computer-identifiable keyboard signals or mouse 
signals. Therefore, the subscriber can remote- 
control the Internet main unit at home to surf the Web. 
Industry-grade PC ^8 : This is a personal computer with 
relatively powerful functions and good stability and 
reliability. In consideration of all-year-round 
operation, personal computers of preferred 
specifications should be adopted. In addition, for the 
sake of facilitating expansion of peripheral circuits 
in the days to come, this industry-grade PC should have 
four more expansion slots than ordinary PCs* 
Video signal overlay card 19: This is a circuit card 
that can convert computer images into image signals 
used for ordinary television systems. 

Modem 1A: This is an ordinary telephone modem. At 
present , the highest speed of transmission is 2 8800bps . 
It is a major piece of transmission interface equipment 
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for connecting the Internet main unit with the 
Internet . 

Internet service IB: The Internet is a huge collective 
body of networks that extends to all parts of the world, 
and that provides innumerable and useful real time 
information services. As a general rule, through the 
connection of computers, modems and telephone networks, 
anybody can log on to share the information services 
available on the Internet. 

Other program sources 1C: This term refers to 
broadcasting equipment, such video recorders and 
players, laser disk players, or image servers. They 
can provide relevant television programs. 
Program switching device ID: This is a video signal 
switching device that can select, from among many input 
programs, one program to be outputted to the modulation 
device. 

Modulation device IE: This is a device for modulating 
a base frequency television signal to an emission 
frequency carrier. A suitable channel modulator or an 
adjustable modulator can be selected to broadcast 
desired program signals to a channel exclusive to the 
Internet . 

Mixer IF: This is an emission frequency signal 
combining device that can mix signals outputted by many 
modulators into broadband (e.g., 54-550 MHz 
bands) cable television signals, which are subsequently 



broadcast via the cable television network to the homes 
of all the subscribers. 

After giving an overview of the functions of the 
circuits in each portion as shown in Figure 1, we will 
now describe the overall operation in Figure 1 by way 
of an exemplary signal flowchart. A subscriber is 
watching a program on the cable television Internet 
channel. If another subscriber is using the Internet 
main unit at the provider's end, the subscriber must 
wait or observe how another subscriber accesses the 
Internet. When the main unit at the provider's end is 
free, the subscriber dials a log-in dedicated line to 
connect to the main unit at the provider's end via the 
telephone network.' At this time, the main unit will 
broadcast the operating instructions indicating screen 
to all the subscribers. The subscriber who is carrying 
out the operation follows the instructions on the 
television screen to control the cursor on the 
television set using the push buttons of the telephone 
to make on-line selections. After making a successful 
hook-up, the subscriber can use the push buttons on the 
telephone in conjunction with the television screen in 
the same manner to enjoy the services available on the 
Internet . 

If the provider's end provides only one Internet 
main unit, only, one subscriber is permitted to operate. 
Other viewers can just watch and learn. In the 



description of the application architecture of the 
system of Figure 5 to be set forth hereinafter, we will 
introduce the situation in which multiple subscribers 
are permitted to operate at the same time. 

Reference is made to Figure 2, which is a functional 
block diagram of the signal converter of the present 
invention for converting telephone signals into 
computer- identifiable signals. Basically, the signal 
converter of the present invention is provided to 
convert dual-tone mult i - frequency signals generated 
via the push buttons of the telephone set into input 
signals associated with a keyboard or mouse of an 
ordinary personal computer. We will give an 

introduction to the circuits before describing them in 
greater detail . 

Power supply circuit 21: This refers to a power supply 
circuit of the signal converter. It has an input 
voltage of AC 100 volts, and three output voltages of 
DC +5 volts and +/-12 volts. 

Telephone network interface 22: This connects the 
signal converter with the telephone line's interface 
circuit. It converts electrical characteristics of 
ordinary telephone circuits into a format acceptable 
by the mul ti - frequency dual-tone decoder 23. 
Multi-frequency dual-tone decoder 23: This is one of 
the key circuits of the signal converter, and converts 
analog mul ti - frequency dual-tone telephone push button 



1 J 



signals into digital encoded signals. A detailed 
coding look-up table is shown in Table 1. 
Microprocessor 24 : This is the control center of the 
signal converter. Depending on whether the keyboard 
5 mode or mouse mode is selected by the user, the 
microprocessor can convert decoded results from the 
mul ti - frequency dual -tone decoder into a keyboard code 
format or mouse signal format. 

Keyboard/Mouse selector 25: This is a select switch. 
10 Depending on different application cases, , the 
subscriber can opt to convert telephone push button 
signals into computer keyboard signals or mouse 
signals. 

Keyboard inter face ^2 6 : This converts keyboard codes 
15 delivered from the microprocessor into standard 

keyboard electrical signals compatible with personal 
computers . 

RS-232 serial port interface 27: This converts mouse 
signal codes delivered from the microprocessor into 
20 RS-232 serial port interface electrical signals 
compatible with personal computers. 

Signal display interface 28: This term refers to LED 
display interface, and is used to display the operating 
state of the signal converter. 
25 Keyboard connector 29: This is a device for connecting 
with a keyboard input jack of the computer. 
Mouse connector 2A: This is a device for connecting with 



a mouse input jack of the computer. 

From the above description, it can be understood 
that the signal converter transmits the telephone push 
button signals of the subscriber via the telephone 
5 network to the telephone network interface circuit of 
the signal converter and further to the mul ti - frequency- 
dual -tone decoder to be decoded into a binary code of 
a set of four bits. The binary code, depending on 
whether the keyboard or mouse input mode was selected 

10 by the subscriber, is then converted into a computer 
keyboard format code or computer mouse format code 
which, finally, becomes a compatible simulated 
keyboard input or mouse input of the personal computer. 
Referring to Figure 3, the major function of the 

15 mult i - frequency dual-tone decoder is to convert the 
analog mul ti - frequency signal generated via the 
telephone push buttons into a binary code of four bits. 
Many semiconductor companies manufacture integrated 
circuits (IC) of this type that are presently available 

20 on the market. The most economical and reliable way 
is to purchase such mult i - frequency dual-tone decoder 
ICs directly. It can be seen from the functional block 
diagram shown in Figure 3 that the telephone line is 
inputted via the legs IN+ and IN-. The dialling tone 

25 is filtered via a dialling tone- frequency filter 31. 

The multi-frequency dual-tone signal is retrieved from 
a high-frequency group filter 32 and a low- frequency 
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group filter 33, respectively. The analog sound 
frequency signal is converted by a digital detecting 
algorithm logic 34 and a converting and locking coding 
device 35 into a digital signal of Q 1 Q 2 Q 3 Q 4 (36) to 
5 represent a four-bit binary code. The binary code will 
be delivered to the microprocessor to serve as a main 
basis for conversion of computer keyboard codes or 
mouse signal codes. 

Reference is made to Table 1, which is a look-up 

10 table of relevant signal conversion in the system of 
the present invention. The subscriber depresses a 
numbered push button of the telephone set to generate 
a corresponding high-frequency and low- frequency 
mul ti - frequency dual-tone signal. For instance, if 

15 the numeric key w l" is depressed, a mul ti - frequency 

dual-tone signal of 697Hz and 1209Hz will be outputted. 
The mul ti - frequency signal is decoded by the multi- 
frequency dual -tone decoder into a four-bit binary code 
of Q 1 Q 2 Q 3 Q 4 = 0001.. The microprocessor then converts the 

20 binary code into an ESC signal of the computer keyboard. 

If the mouse mode is selected, depressing the numeric 
key "1" does not have any significance. Take the 
numeric key W 3 W as another instance. It is composed 
of 6 9 7Hz and 14 7 7Hz , and can be decoded into Q!Q2Q3Q 4 = 0 0 1 1 , 

25 which corresponds to PGUP in the keyboard mode or the 
left key in the mouse mode. 

Reference is made to Figure 4, which is a flowchart 
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of the internal program of the microprocessor of the 
signal converter according to the present invention. 
Instep (3) of the flowchart , a select ion of the keyboard 
mode or mouse mode is made. In step (6), processing 
5 and determination of the received tone of the push 
button commences. The LED flasties to indicate that the 
system's operation is normal while awaiting receipt of 
the tone of the push button. In step (7) , the number 
represented by the tone of the push button is determined. 

10 Then, according to the mode selected in step (3) , step 
(9) or steps (10) to (12) are proceeded with. After 
completion of conversion of the tone of one push button, 
the flow then proceeds to position A in step (13) before 
continuing with the receipt of the next push button tone . 

15 In general, keyboard or mouse selection is made via an 

external switch. Therefore, the major operation of the 
whole program is in steps (6) through step (13) . 

Reference is made to Figure 5, which illustrates the 
application architecture of the system of the present 

20 invention. The architecture of the system of the 
present invention has been described with reference to 
Figure 1. However, the description is directed to the 
situation in which only one Internet main unit is 
provided at the provider's end. In reducing the 

25 present invention to practice, cable television 
service providers may, based on their local demands, 
set up more than one Internet main unit. At present, 



many of the newly established networks of the cable 
television systems have a system bandwidth of 750MHz, 
with bandwidths of 550MHz to 750 MHz remaining unused 
for the time being. Before the passage of the law to 
allow cable television service providers to run a local 
digital telecommunication- service, the 200MHz 
bandwidth may remain idle for a. period of time. If the 
present invention could be employed in this 200MHz 
bandwidth, it certainly would promote extensively the 
concept and applications of the Internet within the 
shortest time, and maR^e important achievements in the 
fundamental construction of all-people information and 
national information . 

As shown in Figu/e 5, if the cable television service 
provider sets up N Internet main units and provide 
modulation devices of N Internet channels, up to N 
subscribers can simultaneously use the Internet 
service via cable television. In order to facilitate 
subscribers to remember dedicated line numbers for 
hooking-up to the Internet service, system providers 
may use the telephone number of a trunk telephone as 
the dial-up number with extension numbers 
corresponding to the serial numbers of the Internet 
main units of the respective channels. 
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CLAIMS : 

1. A telephone remote-controlled cable television 
internet system cooperating with a cable television 
distribution line network and a telephone network, 
mainly comprising a push button- type telephone, a 
channel selector, a television set, a Internet main 
unit (including a signal converter, an industry- 
grade PC, a video signal overlay card, and a modem) , 
a program switching device, and a modulation device, 
a cable television subscriber simulating functions 
of a computer keyboard or a computer mouse using push 
buttons of the push button-type telephone, a public 
telephone network being used to transmit a control 
signal to the Ihternet main unit at a cable 
television provider' s end to achieve remote control 
of the Internet main unit, a display screen signal 
of the Internet main unit being modulated at the 
provider's end before being transmitted via the 
cable television distribution line network to the 
subscriber's end for display on the subscriber's 
television, so that the subscriber, following 
instructions on the television screen, can use the 
push buttons of the telephone to remote-control the 
Internet main unit at the provider's end to acquire 
global Internet resources. 

2. The telephone remote-controlled cable television 
internet system as claimed in Claim 1, wherein the 
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signal converter of the Internet main unit converts 
telephone push button signals into computer 
keyboard signals or computer mouse signals, a 
keyboard mode or a mouse mode being selectable 
5 depending on different applications to obtain 

suitable conversion signals for computer control. 
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